Learning management systems are widely used and their adoption and usage is well researched. However, most of the research about learning management systems is based on technology acceptance models which do not include the users appropriation. Appropriation of learning management systems is understood as the combination of functionalities within the learning management system for new purposes. To study which functionalities are perceived as important by the instructors Q-methodology has been applied. The items for the Q-set are the functionalities of the learning management system. The result is that there are three factors. These are the usage of the learning management system for (1) convenience, for (2) tracking the progress of the students and for (3) facilitating student interaction.
Introduction
Learning management systems (LMSs) are widely used at universities to provide e-learning (Torrisi-Steele and Drew, 2013) and their main function is to process, store, and distribute educational material as well as to support the administration and the communication associated with teaching and learning (McGill and Klobas, 2009) . The two LMSs with the biggest market share are Blackboard and Moodle (Green, 2013) . The adoption and usage of LMSs is well researched, usually based on technology acceptance models. However, technology acceptance models are missing the users' appropriation of the technology (Salovaara and Tamminen, 2009) , in this case that means how instructors combine the functionalities they could use. The LMS used at the University of Münster is Moodle. It has been used since 2005. Historically there have been multiple LMSs at the University of Münster and Moodle is the LMS that prevailed and is now the most used LMS. Central to the usage of LMSs is the concept of courses which can be created using the functionalities the LMS provides. The term course refers to a separate section within the LMS that the instructors can use to support a lecture or seminar. The usage of the LMS by the instructors is voluntarily and the instructors have to manually request courses at the beginning of every semester. In the context of LMS usage appropriation is to combine the provided functionalities to create a course. Thus, LMSs are created to be appropriated. This study is exploratory and discusses the appropriation of an LMS by instructors for the purpose of creating a course. Considering that there always are multiple ways of appropriating a technology there also will be multiple ways in which instructors create their courses. Thus, a method is needed which is suited for distinguishing groups of participants. As the appropriation of the LMS is the combination of its functionalities to create a course, a sorting method is needed as it allows the participants to sort the functionalies based on importance. Q-methodology (Stephenson, 1953) has been chosen as it is uniquely suited for the purpose of identifying patterns of usage by using functionalities as sorting items.
Research Questions
Based on the assumption that studying the usage and appropriation of an LMS from the instructors perspective might be of interest the research question is:
RQ1 Are there patterns in the appropriation of a learning management system by instructors?
Related Work
The related work covers the use of LMSs and factors related to the adoption and usage of these systems as well as an elaboration of the concept of appropriation.
Learning Management Systems
LMSs are created to enable instructors to use e-learning activities like evaluating students, presenting information and managing learning materials (Yueh and Hsu, 2008) . Thus, LMSs can be used to supplement traditional teaching or to facilitate distance learning (Al-Busaidi and Al-Shihi, 2012) . Whether a LMS is used and which LMS is used is sometimes mandated by the university and sometimes the faculties are allowed to choose their own LMS. However, even if the adoption is mandatory, the level of usage varies (Sinclair and Aho, 2017) . A good example for a study on the adoption and usage of a LMS is Motaghian, Hassanzadeh, and Moghadam (2013) who, based on the technology acceptance model (TAM) (Davis, 1989) , state that perceived usefulness is the most influential factor for adoption of an LMS whileŠumak, Polančič, and Heričko (2010) based on the unified theory of acceptance and use of technology (UTAUT) (Venkatesh et al., 2003) , conclude that the performance expectancy and social influence have a significant impact on the attitudes towards the LMS. Furthermore, Raman and Don (2013) confirmed the use of the extension of the unified theory of acceptance and use of technology (UTAUT2) for the context of LMS usage and state that performance expectancy and effort expectancy have impact on the behavioral intention. As these example studies and the overview by Hew and Syed Abdul Kadir (2016) show, studies on the adoption and usage of LMSs are usually based on TAM, UTAUT, UTAUT2 or variants of these. The key concepts of theses models are perceived usefulness, performance expectancy, perceived ease-of-use, and effort expectancy. However, the fact that these LMS studies are based on technology acceptance models means that Salovaara and Tamminen's (2009) critique on technology acceptance models applies. Salovaara and Tamminen (2009) state that technology acceptance models can lead to the assumption that every user uses technology in the same way, which does not account for users using a product in different ways. That users can invent new uses for a technology is called appropriation.
Appropriation
Appropriation is defined as:
... the way in which technologies are adopted, adapted and incorporated into working practice. This might involve customisation in the traditional sense (that is, the explicit reconfiguration of the technology in order to suit local needs), but it might also simply involve making use of the technology for purposes beyond those for which it was originally designed, or to serve new ends. (Dourish, 2003) Thus, appropriation is the usage of a technology in a way that is creative or unusual, like using a camera as a mirror or scanner (Salovaara et al., 2011) . Appropriable technologies can be described in three ways (Salovaara, 2007) , these are as configurational (Williams et al., 2005) , equivocal (Huysman et al., 2003 ), or user-tailorable (MacLean et al., 1990 ). LMSs can be described along all three characteristics. They are configurational in the way that a course in an LMS can be configured or designed by using the single components that are available to create something new. 'Pick and mix' is possible (Williams et al., 2005) . Furthermore, LMSs are equivocal, or in other words an open-ended technology (Weick, 1990 ). Equivoque technologies offer many possible and plausible interpretations (Weick, 1990) . Lastly, LMSs can also be described as user-tailorable, which is described as a system which allows the end users, in this case the instructors, to tailor the system to their needs (MacLean et al., 1990) . Thus, LMSs allow multiple viewpoints on information, which is an important feature of appropriable technologies according to Dourish (2003) . Thus, the appropriation of an LMS is to combine the provided functionalities to create a course, which is a form of 'pick and mix' (Williams et al., 2005) . However, knowing that a technology will be appropriated and designing for appropriation are two separate concerns. The guidelines for designing for appropriation are to: (1) allow interpretation, (2) provide visibility, (3) expose intentions, (4) support not control, (5) plugability and configuration, (6) encourage sharing and (7) learn from appropriation (Dix, 2007) . Especially the appropriation guidelines of (4) support not control and (5) plugability and configuration (Dix, 2007) are of relevance and can be applied to the creating of a course in an LMS as a LMS supports the users in fulfilling different tasks with their course content, which can be plugged together in different ways. Furthermore, the functionalities to be used in an LMS course can also be extended by means of changing existing or adding new functionalities, a feature that the LMS market leaders support. This fulfills the guideline of (7) learning from appropriation (Dix, 2007) . This means that LMSs are made to be appropriated. Therefore, studying the course design within an LMS might lead to interesting results that could be used to improve how LMSs are being used. Studying the course design within an LMS can be approached in multiple ways. One such way would be to approach it from a perspective of data mining as it has been done by Whitmer (2016) . Whitmer (2016) analyzed patterns in the course design to determine how instructors actually use the LMS by studying 70000 courses using Blackboard Learn. This resulted in five course archetypes, these are: (1) supplemental, (2) complementry, (3) social, (4) evaluative and (5) holistic. The supplemental archetype has lots of content and hardly any student interaction, the complementary archetype is mainly used for communication from the instructor towards the students, the social archetype has lots peer-to-peer interaction, the evaluative archetype heavily uses assessments and the holistic archetype balances the content, interaction, and assessments (Whitmer, 2016) . These are interesting results, but they exclude the possibility that a functionality that is used once might be as important to the instructor as a functionality which has been used multiple times. An example of this could be that an instructor uses a functionality that divides students into groups in the beginning of the semester and afterwards provides multiple assignments by group. In this case the functionality for dividing the students into groups could be as important to the instructor than the possibility to provide assignments, although the functionality to provide assignments has been used multiple times while the functionality to divide the students into groups has only been used once. To determine these differences a research method is needed that focuses on the instructors perception rather than their activity usage frequency in the LMS.
Methods
The objective is to study the perceived importance of functionalities by instructors for the design of their course in the LMS. For this purpose Q-methodology, which is a sorting method, has been chosen. In order to gain more information to aid the factor interpretation a pre-sorting questionnaire as well as a post-sorting interview has been conducted.
Q-methodology
While using sorting methods the participants are presented with a set of objects to divide in groups and afterwards sort along a distribution (Coxon, 2004) . The sorting method chosen for this study is Q-methodology (Stephenson, 1953) , as it provides an opportunity to distinguish groups within the population (ten Klooster et al., 2008) . Q-methodology is most commonly used to measure subjectivity by ranking a set of statements along a distribution (Brown, 2004) . However, it is not limited to this and can be applied in different contexts and with different sorting items (Watts and Stenner, 2012) . The two main features that are characteristic to studies using Q-methodology are (1) the collection of data in the form of a Q-sort, which is a way of sorting the cards along a distribution and (2) the intercorrelation and by-person analysis of these Q-sorts (Watts and Stenner, 2012) . Q-methodology has also been called an inverted technique of factor analysis (ten Klooster et al., 2008) because the participants are correlated instead of the items. The analysis can be done by either using centroid factor analysis or principal component analysis (PCA), which in practice result in very similar results (Watts and Stenner, 2012) .
Q-set design
The process of creating a Q-set consists of two steps: (1) building up a concourse and (2) drawing the Q-set from that concourse.
Concourse The concourse consisted of two kinds of items: normal functionalities of the LMS and appropriations of these functionalities. The appropriations of these functionalities have been determined in a small pre-study which consisted of interviewing 12 users of the LMS and analysing the templates of the database function. Each item in the concourse consisted of the name of the functionality followed by a short description. The concourse consisted of the 34 functionalities available to lecturers within the LMS plus 12 appropriations that have been added based on the pre-study. This resulted in a concourse of 46 items.
Q-set The Q-set has been drawn from the concourse using exclusion criteria. Functionalities that require external tools and specialized knowledge have been excluded as well as the functionality of accessing course statistics as it does not directly influence the course design. This resulted in a Q-set of 41 items. The full Q-set is provided in appendix A, this consists of the handle, name and description of each item. The items are referred to by their handles.
Distribution
For this study a fixed distribution has been chosen because a free distribution does not provide additional information and the fixed distribution has the advantage of providing the data in a convenient and readily processed form (Block, 2008) . The participants sorted the items along a distribution from unimportant (-5) to important (+5) for their chosen reference course, the used distribution is shown in figure 1.
Pre-sorting questionnaire
In the pre-sorting questionnaire demographic data about the participants has been collected as well as information concerning their usage of the LMS and the specific course chosen by the participants for the purpose of this study. The demographic data collected about the participants consists of their gender, age, which faculty they belong to, which position they have, how many hours a week they are teaching, and of how much experience they have using Moodle or other LMSs. To gain more background information about the participants a pre-sorting questionnaire was created which consisted of a self developed scale for digital skills which was inspired by the knowledge domain of Ritzhaupt and Martin (2014) , the personal innovativeness scale by Agarwal and Prasad (1998) , the user interface scale by Cho, Figure 1 The used distribution for the Q-sort.
Cheng and Lai (2009), the perceived usefulness scale by Sørebø and Sørebø (2008) , and the user satisfaction scale by Mouakket and Bettayeb (2015) . The demographic data as well as the digital skills scale has been summarized. For the scales of personal innovativeness, user interface, perceived usefulness and user satisfaction Cronbach's alpha (Cronbach, 1951) has been calculated. For the scales of personal innovativeness, perceived usefulness and user satisfaction the alpha was satisfactory without dropping any items of the original scale. From the user interface scale the item The computerized instruction provided by Moodle is clear had to be dropped to achieve a satisfactory alpha. The alpha for the personal innovativeness scale was 0.8, for the user interface scale 0.71, for the perceived usefulness scale 0.844, and for the user satisfaction scale 0.78. Using the Kruskal-Wallis test (Kruskal and Wallis, 1952 ) is has been determined that only on the user interface scale there is a difference between the factors. Using Dunn's test (Dunn, 1964) it has been determined that factor 1, of the following Qanalysis, differs significantly from the other two factors on the user interface scale. Additionally, the participants had to select one of their courses for the context of this study and were asked about the number of students in the chosen course, how the assessment of the students took place, whether it was a lecture or a seminar, and whether they managed their course alone or together with someone else. All the information gathered using the pre-sorting questionnaire has been used in the factor interpretation.
Post-sorting interview
After the participant finished sorting the cards a short post-sorting interview has been conducted to inquire about the reasons why the participant sorted which cards to which position. The participants were asked to explain why they sorted which functionalities to the extremes and whether they were missing anything or discovered anything new during the sorting.
Participants
The participants were sampled from lecturers using the LMS. The selection of the participants in Q-methodology is not random. In this study the participants were sampled from active users of the LMS and had to have at least two semesters of experience in using Moodle and had to have used if for more then uploading files. Data from 21 participants has been collected and the participants came from eight of the 15 faculties. The participants were on average 34 years old and were teaching on average four hours a week. Five of the participants were female and 16 were male. On average the participants rated themselves at 3.76 on the personal innovativeness scale, at 3.85 on the user interface scale, at 4.32 on the perceived usefulness scale and at 4.41 on user satisfaction scale. The participants had on average 5.4 years experience with Moodle. 12 of the participants had experience with another LMS, which in the most cases was StudIP. The courses they chose as a reference for this study had on average 106 students with the median being at 25 students. The smallest course consisted of 12 students and the biggest course of 700 students. Most of the participants managed their course alone and gave a seminar in which the student performance was determined using an assignment. During the data collection it has been recorded how many cards the participants sorted into the three categories of unimportant, neutral and important before sorting the cards along the distribution. This information has been used to aid the factor interpretation. Of the most interest are the cards the participants rated as important for their course. On average these were 13.71 cards.
Procedure
The data collection took place in person with a data collection form on paper and a printed Q-set. The language used during the data collection was German. In the first part of the data collection the participants filled in the pre-sorting questionnaire by themselves while the interviewer was preparing the Q-sort. Once the participant finished the pre-sorting questionnaire the participant was asked to choose a reference course for the Q-sort. The Q-sort started with the participant sorting the cards into the three categories of unimportant, neutral and important for their course. Following this the participant sorted the cards along the provided distribution. Once the sorting was completed the interviewer inquired about the sorting reasons in the post-sorting interview. Upon entering the collected data into the computer for analysis the data was anonymised.
Q-sorts analysis
The analysis of the Q-sorts has been conducted using the qmethod R package (Zabala, 2014) and using PCA three components were extracted. The number of components to extract has been determined based on the Kaiser-Guttmann criterion (Guttman, 1954; Kaiser, 1960; Kaiser, 1970) , parallel analysis (Horn, 1965) as well as scree test optimal coordinates and the acceleration factor (Raîche et al., 2013) , which are non-graphical versions of the scree test (Cattell, 1966) , see figure 2. The analysis of the Q-sorts consisted of two main parts. The first part is to apply a multivariate data reduction technique, in this case PCA. At first a correlation matrix of the Q-sorts is created which is reduced to components by PCA. This is followed by the rotation of the data, in this study varimax rotation has been used. The second part of analysing the Q-sorts is unique to the Q-methodology. It consists of the following three steps: (1) flagging the Q-sorts for each component, (2) calculating the scores (z-scores and factor scores) for the items and (3) determining which of the items are consensus items and which items are distinguishing for the components (Zabala, 2014) . The purpose of flagging the Q-sorts is to select the Q-sorts which define the components. This can be done either manually or automatically. In this study the flagging has been done automatically. The criteria for flagging were that the loading should be significantly high with a significance threshold for a p-value of <.05 and that the square loading for a component should be higher than for any of the other components (Brown, 1980) . Once the flagging is completed the z-scores can be calculated which show the relationship between the items and the components. The factor scores are based on the z-scores. This is followed by determining the consensus and distinguishing items by comparing the components based on the standard error of differences (Zabala, 2014) . Together the three components explain 59.45% of the study variance. 18 of the 21 Figure 2 Non Graphical Solutions to the Scree Test based on Raîche et al. (2013) Q-sorts loaded on one of the three components, or factors as they are usually called in the literature (Zabala, 2014) . The outcome of this analysis is the number of factors which each represent a theoretical point of view. These are theoretical Q-sorts based on the factor scores. Thus they are based on a number of Q-sorts that loaded significantly on a factor because they exhibited a similar sorting pattern. Table 1 shows the factor scores for each item and factor.
Interpretation
The interpretation of the factors forms the results. The first step in the interpretation of the factors was to determine how many cards were sorted as important per factor. Based on this information it could be described which functionalities were of importance for each factor and which were unimportant. In the next step the information gathered during the post-sorting interviews was used to interpreted why functionalities were important to the participants based on their sorting reasons. Especially the participants reasons for sorting the distinguishing items were key to interpreting the factors. The pre-sorting questionnaire, including the demographic data, was used to provide background information about the participants per factor.
Results
The results section covers the consensus items as well as the three extracted factors in detail.
Consensus
Of the 41 items that could be sorted five got a similar score in all three factors. Two of the five were rated by the participants as important and these have high scores within the factors. These two items are the announcements (+4, +2, +3) and the forum (+3 in all factors). It is important to note that the announcements functionality is an appropriation of the forum in which only instructors can post and all students enrolled in the course can read this post in the course and will receive the post via email. Consensus items that were not important are the feedback (+1, 0, +1) and calendar (-1, -2, -2,) functions as well as the use case of recording grades in a database. Reasons stated why the forum (+3 in all factors) and the announcements (+4, +2, +3) are sorted so high are that these are an easy way for the instructors to communicate with the students as all in the course enrolled students can be reached and it is easier than sending out emails. Furthermore a full record of the conversations is available for the instructors as well as for the students.
Factor 1 -Convenience Factor 1 has an eigenvalue of 6.04 and explains 28.77% of the study variance. Nine participants load on this factor. They are on average 31.88 years old and three of them are female and six male. They were teaching on average three hours a week and had 5.88 years of experience with Moodle. In comparison with the other two factors the participants who form this factor are the most satisfied with the user interface. The reference courses chosen by the participants had on average 39.77 enrolled students with the median being at 22 enrolled students. The smallest course consisted of 12 students and the biggest of 150 students. Most of the participants in this factor managed their course alone and gave a seminar in which the students performance was determined using an assignment. The participants sorted an average of 22 cards as unimportant, 6.11 as neutral and 12.88 as important. Excluding consensus items the items rated as important in this factor are the file upload (+5), assignments (+4), sorting students into groups (+3), activity visibility (+3), creating links (+2), signing up for something in a database (+2), choosing a group via a poll (+2), the database (+2), handing in files using the database (+2) as well as the label function (+1) and the rights management with the course (+1). Of these items the sorting students into groups (+3), the signing up in a database (+2) and the choosing a group via a poll (+2) items are distinguishing for this factor and these were sorted higher than in the other two factors. The least important for this factor are the completion tracking (-4), the badges (-4) and the chat (-5).
Reasons stated by the participants were that the file upload (+5) is the basis for the whole course to provide the basic study material but also additional material which is also what links (+2) are being used for. The reason that the assignment (+4) was sorted so high is that it makes recording the performance easier because all the assignments for the whole course are already in one place. Being able to determine when course activities are visible to the students was important (+3) for the participants because it allows them to prepare the course in advance and only make the activities visible to the students once they become relevant. The function of being able to sort students into groups (+3) was rated high because it can influence all parts of the course. Reasons stated why the chat (-5) was sorted so low were that the implementation in Moodle is not good. Five of the participants in this factor stated that they were missing a functionality that they used in their course or would have liked to use. Functionalities that the participants were missing was a video upload, live polls and the possibility to have group based folders. Of these the video upload would have been the most important. Functionalities that would have been nice to have are a Dropbox integration and outside of Moodle Blogger, WordPress, Socrative, Padlet and Tricider have been used in the context of the chosen courses. Furthermore six of the participants in this factor stated to have discovered new and for them interesting functionalities during the sorting process. These were the lecture recordings, the wiki, the glossary, the literature database, the feedback function, the quiz, the questionnaire function, signing up for a consultation hour using a poll, the fair allocation, the portfolio and the possibility to see an overview of the grades. Factor 1 represents the convenience an LMS offers to instructors. The participants in this factor perceive the LMS as useful and are satisfied with it. What is most important is what makes their work easier, like having all files related to the course in one place as well as all student submissions. Furthermore relevant to them is being able to prepare everything in advance and to not have to put too much effort into their course during the semester. It is important to structure the course well so that content can be made available week by week.
Factor 2 -Tracking progress Factor 2 has an eigenvalue of 3.77 and explains 17.96% of the study variance. Five participants load on this factor. They are on average 36.6 years old and all five are male. They were teaching on average 2.6 hours a week and had 4.35 years of experience with Moodle and most of them had no experience with another LMS. The reference courses chosen by the participants had on average 190.4 enrolled students with the median being at 127 enrolled students. The smallest course consisted of 25 students and the biggest of 600 students. Most of the participants in this factor managed their course alone and gave a lecture in which the student performance was determined using an exam. The participants sorted an average of 23.8 cards as unimportant, 4.2 as neutral and 13 as important. Excluding consensus items the items rated as important in this factor are the quiz (+5), badges (+4), the file upload (+3), the possibility to create lessons (+4), activity visibility (+3), assignments (+2), completion tracking (+2), conditional availability (+2), creating links (+2), being able to see overall grades (+1) and the page (+1). Of these items the conditional availability (+2) as well as being able to see overall grades (+1) are distinguishing for this factor and these were sorted higher than in the other two factors. The least important for this factor is the handing in of files in a database (-4), recording grades in a database (-4) and the learning diary (-5).
Reasons stated why the quiz (+5) was sorted so high are that the quiz can be used by the students before the class and then the class can be used to focus on topics that the students did not understand that well yet. The reasoning for sorting the badges (+4) so high is similar as it can be used by the students to track their progress and is perceived as motivating. The assignments (+2) on the other hand are also used to track the students progress by having them do frequent assignments. Also directly related to the student performance is the lesson (+4) as it can be used to get all students to the same level. Reasons stated for sorting the recording grades in a database (-4) and the learning diary (-5) so low was that the participants just did not see a use case for these. Three of the participants in this factor stated that they were missing a functionality that they used in their course or would have liked to use. Functionalities that the participants were missing was the active quiz for quizzes during lectures, a XPblock which is similar to the badges, rating programming code, an integration with Linda.com to include their learning videos and interactive HTML5 activities. Of these the active quizzes, the rating of programming code and the HTML5 activities were the most important. Furthermore one of the participants in this factor stated to have discovered a new and interesting functionally during the sorting process which was being able to include library resources in the course. The main characteristic of factor 2 is that it is focused on tracking the students progress to adjust the teaching for it. This is done before the lectures by using quizzes or lessons in order to adjust the following lecture to the students needs. Tracking the students progress after the lectures or in between lectures is being done using frequent assignments that the students then hand in using the assignment function. With the grades function the instructors then can see an overview of the grades. What can be helpful and motivating for the students is using the badges or an XP-block which shows the students their progress and which is received well by the students according to the participants. Of the most importance for this factor is knowing how well the students are doing by frequently measuring it.
Factor 3 -Student interaction Factor 3 has an eigenvalue 2.67 and explains 12.73% of the study variance. Four participants load on this factor. They are on average 34.25 years old and two of them are female and two male. They were teaching on average five hours a week and had 6.37 years of experience with Moodle and half of them had experience with another LMS. The reference courses chosen by the participants had on average 186.75 enrolled students with the median being at 16.5. The smallest course consisted of 14 students and the biggest of 700 students. Most of the participants in this factor managed their course alone and gave a seminar in which the student performance was determined using an assignment. The participants sorted an average of 21.5 cards as unimportant, 4.5 as neutral and 15 as important. Excluding consensus items the items rated as important in this factor are the workshop (+5), the portfolio (+4), the database (+4), the label (+3), providing a literature overview in a database (+2), the folder (+2), the wiki (+2), handing in files in a database (+2), the questionnaire (+2), signing up for a consultation hour using a poll (+1), creating links (+1), the file upload (+1), and the glossary (+1). Of these items the workshop (+5), the portfolio (+4), the literature overview in a database (+2), the folder (+2), the wiki (+2) and the signing up for a consultation hour using a poll (+1) are distinguishing for this factor and these were sorted higher than in the other two factors. The least important for this factor is the fair allocation (-4), the rights management within the course (-4) and the chat (-5).
The workshop (+5) was rated highly by the participants as it provides them with an easy and well structured way to let students give feedback to each other. The portfolio (+4) and the database (+4) was used by the instructors to get feedback from the students and to have them reflect on their learning progress. The rights management in the course (-4) and the chat (-5) were sorted so low because the participants did not see a use case for these. Three of the participants in this factor stated that they were missing a functionality that they used in their course or would have liked to use. Functionalities that the participants were missing was the possibility to have a modern portfolio, individualised project management in the course, being able to annotate videos and to send out automated emails. Of these the automated emails would have been the most important. Etherpad, WordPress and Adobe Connect have been used in the context of the chosen courses. Furthermore three of the participants in this factor stated to have discovered new and for them interesting functionalities during the sorting process. These were the calendar and being able to make activities visible to the students at a predefined time.
The high interaction among the students and between students and instructors is the main characteristic of factor 3. Students providing feedback to each other is what everything is about in this factor. Improving ones work based on the feedback from other students and the instructor is the goal which is achieved by an high interaction among the students and between the students and the instructor.
Factor comparison
The main difference between the factors is that while factor 1 focusses on the productivity of the instructors, factor 2 and factor 3 represent use cases for which the usage of the LMS is essential as those could not have been implemented otherwise.
In factor 2 and factor 3 the course is part of the learning process for the students with elements such as quizzes before a class, handing in assignments or giving feedback to each other. In both factors the teaching is adjusted based on the students' needs with the difference being that in factor 2 it is done in preparation for an exam and by measuring the students progress while in factor 3 it is done in the process of working on an assignment by constantly providing the students with feedback. Figure 3 shows all functionalities sorted by agreement. The functionalities the factors agree upon the most are at the bottom and the functionalities the factors disagree upon the most are at the top. Functionalities which are distinguishing for a factor are plotted using filled symbols while not distinguishing functionalities are plotted using an empty symbol. Thus figure 3 shows that what all factors agree upon are the functionalities described in the consensus section, e.g. the announcements and the forum. What the factors disagree upon the most are also the functionalities which are important for the factors, e.g. the workshop, the quiz or the assignment.
Discussion
The main focus of this study was on the appropriation of instructors using an LMS to create a course. Functionalities which are important to the instructors are most of all the forum and the possibility of writing announcements using the forum.
Patterns that emerged in the perception of importance are that there are three factors representing three different points of view. These are, the first factor which is focussed on the convenience offered by the LMS and how it can make the work of the instructors easier, the second factor which is focused on tracking the students progress online as well as during exercise meetings using various functionalities, and the third factor which is about interaction among the students and between students and instructors. In comparison to Whitmer (2016) who analyzed patterns in the course design of Blackboard courses based on usage frequency it could be stated that factor 1 of this study corresponds to the complementary archetype as a lot of content is provided and the communication is mainly from the instructor to the student. Factor 2 could correspond to the evaluative archetype as it is also focused on determining the students progress by measuring it. Factor 3 could correspond to the social archetype as the interaction among the students is high as well as between the instructor and the students. No corresponding factor for the archetypes supplemental and holistic exist with a possible explanation being that the supplemental archetype would correspond to the participants excluded via the participant selection criteria and the holistic archetype might be too small to emerge as a factor in this dataset. Furthermore, the consensus results are in line with Lonn and Teasley (2009) who stated that the most common benefit of an LMS for the instructors is that it allows them to improve their communication with their students. It has been stated that there are two groups of instructors among those who use the LMS, one group that focusses on information transfer and one group that focuses on student learning (Schoonenboom, 2014) . Applied to the context of this study it can stated that the participants who form factor 1 can be grouped as belonging to the group focused on information transfer while the participants who form factor 2 and factor 3 can be grouped as being focused on student learning. Limitations of this study are that most of the participants chose a reference course with a rather small number of enrolled students and only two of the participants chose reference courses with multiple hundreds of students. Including more participants with courses with multiple hundreds of students might have led to different results and maybe even an additional factor. Another point of concern is that while sorting the items into the three categories of unimportant, neutral and important, before sorting the cards along the distribution, most of the participants sorted more cards as unimportant than as important. Often they stated that sorting the unimportant functionalities along the distribution was more difficult for them. The sorting of the cards to the important side of the distribution might be more reliable than the sorting of the cards to the unimportant side.
Suggestions for future research are (1) to use the results from this study to analyse the usage frequency by factor in the LMS for a better comparison with Whitmer (2016) , (2) to compare the perception of the instructors with the perception of the students to study whether what is perceived as important by the instructors is also perceived as important by the students and (3) to apply the research design from this study at different universities with different LMSs and different teaching concepts to compare the results and based on these (4) compare which course designs work better in a distance learning setting and which course designs work better in a setting in which the LMS is used to support traditional teaching. Practical implications of this study could be to create course templates to be used by instructors upon creating a new course in the LMS and to use these as examples in teaching instructors how to make use of the LMS. 
